Ssh10b, a conserved thermophilic archaeal protein, binds RNA in vivo.
Proteins of the Sac10b family, which is highly conserved among hyperthermophilic archaea, have been regarded as DNA-binding proteins. Based on their in vitro DNA-binding properties, these proteins are thought to be involved in chromosomal organization or DNA repair/recombination. We show that Ssh10b, a member of the Sac10b family from Sulfolobus shibatae, bound with similar affinities to double-stranded DNA, single-stranded DNA and RNA in vitro. However, the protein was exclusively bound to RNA in S. shibatae cells, as revealed by in vivo UV cross-linking and co-immunoprecipitation. Ribosomal RNAs were among the RNA species co-immunoprecipitated with Ssh10b. Consistent with this observation, Ssh10b was co-purified with ribosomes under low salt conditions. Furthermore, we demonstrate by UV-cross-linking hybridization that, when the cells were irradiated with UV, Ssh10b became cross-linked to 16S, 23S rRNAs and mRNAs. Our data indicate that RNA is the physiological binding target of the Sac10b family.